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(54) PRODUCTION OF CARBON NANOTUBE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain carbon nanotube 
excellent in directionality on a base substance selected 
from a wide range of materials at a relatively low 
temperature by previously forming the carbon nanotube- 
growing areas on the surface of the base substance, 
arranging the areas in the reaction vessel, introducing 
the starting gas and generating plasma by direct current 
glow discharging. 

SOLUTION: On the surface of a base substance 43 (for 
example, Pd base plate) which is also used as a cathode 
for direct current glow discharge, are previously formed 
the carbon nanotube-growing areas that is formed 
preferably by changing physically the shapes or 
chemically the composition of the areas, more preferably 

by forming metallic ultrafine particles containing any of Fe, Co or Ni. Then, the base 
substance is arranged on the base holder equipped with a heater 44 in the reactor vessel 41 
and the starting gas for introduction of carbon (for example, ethylene, He and H2) is 
introduced and plasma is generated by the direct current glow discharge in the reactor vessel 
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2 0 0 VfrfflJlPLT^XT*^*^ 3 0»B«a» 



•9 ttj Lfc 0 A I? W Ufc535a«©*BSlc P t fVR«9«r' 

fcS*E±-ett, 0 5 (a) ic«i-J:3ftlt«*i 0HK 
l o o nm^^-^yfyfa-^s^^^IB 

[0 0 6 5] Hi60)j4 

[0 0 6 6] tf, *T£S*±fcT i ft* < AMI (RJ¥ 
20nm) Lfc±KPtt^y?ifefci9|« (KH 

4 0 nm) Lfco tOiCl/^ h : RD 2 0 

oo ; («o ) «rfc*u &mmm<Ds<?-~ 

113 (c) te»LfcJ:5*n«ttoCo«fi1IBtSrS« 

[0 0 6 7] w?LT#bftfcg;K&gft£U B4C 
*-r«lioS*^^4 4±^KBU KiS*BSrl 

o" 6 /^*/p*-es^uyt^ics^/i/^-sr6 o one 

5 0/^^7/WCLfCo 4*5, MBEBttlcmiL 

ft 0 ^u»2 o o vWDir^Xv^i^ 

"C^fe^ftt^BiBfflLfc. fi!)llllfc5J?Sfi(OPt 
»R*ffi«rFE-SEMfcT««Lfcfc£5, i5 
(b) id^LfcJ: 5 4*1 0 OnmO^yt/fa 

[0 0 6 8] H»J5 

[0 0 6 9] Hlfi«l fcRlflHCP d(DSK±idFe-N 
i (DfflttS^ Sr 1 m mflfcWMfc 1 0<Sg£#ifc U 
H 4 fc«-r*«0*#*^^- 4 4 ±\Z^m LfCo * t 

[0 0 7 0] 
[^1] 
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3 0 0 V^TODLT^^X^^^^^rT 3 0#flflfiaS 

K5ttlL*:PdStE<D*B5SrFE-SEMjc 
*3V^-Ct>H5 (a) lc^<£ 5*iEffiRl -OHfcl 0 0 
#KJB»#*No. 5-10 0K»jlf^d5**fcK*^ 

[0 0 7 1] Hffi^J6 

[oo7 2] mmmi tmmzp a<Dmwi±KF e-u 

/u^-£6 o o^lcJn&u IS^-cfc57tfi/y 
t^JJ *Ai**«rigALfc. SA*©»JBE*H:l 0" 2 
-1 oV^/ufc L7tfl/y^ffil4«EA(Z)l 0 
#<BlfcLfc. tLTttffirtfcJSCTWESrl 0 0-1 



No. 


#XA 




1 


7-feh> 




2 






3 






4 




1th 


5 


x.*t> 




6 






7 






8 




** 


9 






10 




** 



o o o v, w&mm*o. 1-2 omm^siry 

7X-r*38^S-frtl 0-1 0.0#fflft«Fbfco 
ttEBiDSr»TL^7X^Sr±a?), #*{«&£i«L£: 

9 W L/c P d 2«<£>Sc® £ F E - S E MtCTMIl Lfc £ 
16, 5 0 V/mmM^ 

#<0*dsia5 (b) i:/Tti54fiSio-ftioon 

*1-3«rRlfc*>!K 5 0V/mm«T 

^#ffi@5 (a) tC^-T J; 5 0 . A-tf^-JV 

[0 0 7 3] 
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[1211] *-#V7T^^-X^-^>-^y^zL-^ 

jJfV7r^/^^«*itt^-CO»fSE], (b) te/»J& 
/<-o»*S$fi^[S]-c^»fEEj x (c) ^^7-7Kv^y^ 

[02] ^n^fl;^T-^»cm(C*5ttSSffi, USEco 
fflfS0T&3o 

*B»*S-frT#fcrtSMtt«**^rH/ (b) 

[04] f-a-^ofijgjia^aiiisiat?*) 



[0 5] a*±icrt«ufc*-#yi-yf-a-^©iw 
H"Cfc!3, (a) i*jt««i*rtitt©*ftv^*-*^y 
f-a-yoi8fi«jBSr^-t-H, (b) l*fciRtt;frft#ffl 

[«F^ffiW] 
3 1 

3 2 g# 

4 1 
4 2 
4 3 
4 4 
4 5 
4 6 

4 7 

5 1 

5 2 gftgffi 

53 m& 



[01] 



[02] 



(a) 




3 0 0 



(b) 





10" 5 10* 4 10* 3 1Q 2 10" 1 10° 10 1 10 2 10 3 



(c) 



(d) 
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46 



[04] 



45 



42 



44 



47 
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